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© COMPLETE SPECIFICATION
Guring of Polymeric Materials.

We, Davip AUGUSTINE Hareer and fnethylenediamine, N : N2-di-(frichloro-
WALTER  FAIRBARN. Surrs, both of acety. )ethylenediami’ne-—, * interpolymers of 5
Hexagon Héuse, Blackley, Manchester, agymmetrical dichlorosthylene snd vinyl
British Subjects, and [WPERIAL CrEmtoar,  ohloride, and chloranil  tetrachloro-p-
5 TNDUSTRIES _ LIMITED; of  Imperial benzogquinone).
Chemical House, Millbank, London, In , Application numbered 10290/48
8W.1: a Compa,ny-incorpomte& under the (Seriak No. 581,146) it has been proposed 60
laws of Great Britain, do hereby declare to use dichromates for curing organic di-
the nature of this invention and in what isocyenate modified: polyester-a,mides.

™

0 manner the same is fo be performed, 0 “We have now jound that the organic
be- particularly described and: ascertained  diisocyanate modified  polyester-amides
in and by the following shatement: — may be oured; with advantage; together 65

This invenbion relates to the curing of with small or large proportions of other
polymeric materialy more especially fo polymeric materials which: are themselves: -
15 the curing of organic diisocyansbe modi- reactive to. formsldehyde and/or di-
fied poly-es’seramides in admixture with chromdtes. -
other - polymeric- materials. According to the present invention in "7
In Application aumbered 13204/41  the curing of organic diisocysnate modi-
(Serial No 580,524) it has been proposed fied  polyester-amides in the manner

90 to cure organic diisocyanate modified  hereinafter set forth we provide the
- polyester-amides by heating these in the improvement which comprises curing gaid
presence of formaldehyde or of & form- modified: polyester-amides in uniform 75
aldehyde-liberating substance, and . pre- admixture with a proportion of a deriva-
ferablv. also in the presence of materials - tive of gellulose. ) .

95 which function as .curing  catalysts, for The invention also comprises heat-cur-

. exaraple; formic, glycollic, oxalic, able compositions comptising as _the
succinie, maleie, adipic. tartaric, galicylie, essentigl ingredients an organic diiso- 80
anthranilie, phthalie, citric. boric and cyanate modified polyester-amide, a pro-

~ phbsphotic acids, . phthalic and’ maleic portion of & derivative of cellulose. and:

30 " anhydrides; phthalimide and potassium  one or Imore materials of the kind herein-

or sodium dihydrogen phosphate. " after set forth such as are customarily

Ta  Application numbered  7392/42  used for curing organic diisocyanate. 85
(Serial Ne. 580:526): it has been proposed modified polyester-amides. '
to cure organic diisocyanabe -modified poly- Water-soluble or water-insoluble deriya-

35 ester-amides by heating- these in the tives of cellulose include cellulose esbers,
presénce of formaldehyde or of a form- for example, cellulose nitrate and cellu-
aldehyde-liberating substance and also . in lose acetate, and cellulose others such as 90

_ the presence_of euting catalysts which are benzyl cellulose. These wmaterials are
substantially neutral “pus__which develop modified by the action of _formsldéhyde

—

40 acidity only under curing conditions, for- thereon, and they are compatible with the

example - butadiene “sulphone,  2:3-di- organic  diisocyanate modified polyester-

methylbutadiene - gulphone,  butadiene-amides, in<the sense that they are capable 95

tetrabromide, gtyrenedibromids, scetylene of forming: homogenieous blends there-
fetrabremide, . tribramohydroquinone, 1-.. with.- ’ ~.

45 - bromo - 2 naphthol, 1:6 - dibromo-2- The derivative of cellulose may~'be

naphthol, 1:4€6=ﬁﬂbromo:2-naphbhol, brought into uniform admixtute with the’
- 94 dibromo-1-naphthol, methyl-a: - organic diisccyanate modified polyester- 100-
dibrornopropionate, B-cbldrosthyl-a: B- amide -in several ways. - For insbance, a

dibromoisobutyrate, ebhyl a-bromo-pro- derivative of cellulose dissolved in water

50 pionate, phenyl irichloroacetate. o:e:iB ig slowly added to an organic diispcyanate

trichloropropienitrile, trichloroseetamide. modified polyester-amide running on @
trichloreacetyldiethylamide, Wrichloro- warm_rubber mill. Or; a derivative’ of 105
aocetylanilide, N-: N‘”-di(triohloroaceﬁyl) callulose in powder form, is milled into an

——
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Quantities of Pigments;, for exarmnls

=

2
< . ofganid - diisosyanate ‘modified Ppolyester- from 1—89% by weight, such as are
7+ amide on a tubbep mill; g sufficiency = of cusfomarily used in’ rubber* technology” or.
Water -ukually being added to render the in the coating ecomposition art may also he -
“mix ‘soft, “When water is uged before or usad to impart colour, -The .use of alkaline -
b ~during the incorpordtion, the mix ig reacting compounding ingredients should 0 -
v 7. usually milled undfl .- is- substantially he avoided since these may Jpause. degrada- _
: dry, " the.. rolls, 'if hot, being preferably tion of .the polymeric anaterials, R
“allewed to gaol during the dryi g 80 as t0. When tha ingrediénts- are ‘mixed; “the _
* “-minimise ‘the "rigk .of the mix sticking - mix ig removed from - the milt op mixer, if -
10 thersto. Alternatively,. the components  desired, formed into shapes - or. spread or . 75
" _are mived or milled - togethor {in the calendered on to g subsfrate, for example .-
* absence o water) a8 . such - or In the on-to the surface of & fabric, or on. to' the
.. . presenge of organic liquids which age sol- - surface of a coated fabric and then - curing.
- vents for one or more of: the materials; the is effected by heating, for bxample, in & -
15 organic liguids are removed- as and when mould which is ‘preferably in g -hydraulic 80
- corvenienf.~ - ) ’ o Press, or in hot. air, Periods . of heating :
.7 . The proportions of the components gre -Varying. from. o fow minutes to geveral -
-.~ . -0t critieal,” but usually from about. 25 to. hours at 100—150° C. ape ~usual. - T
-2 - 175 parts of the derivative of cellulese per desired, to facilitate. 'shaping_ or ‘spreading, -
.20 100 parts of organic. diisosyanate modifieq organic ‘solvents or swelling agents or 85 .
Sy polyest;e‘xj-amide are-used. . - . . additional solvents. or " swelling -agent§ .
“. . The mixhires . are cured by means of may be incorporated with. the Materisle; -
-any of the muterials customarily used for these are removed as.and when-convenient,
- .- ouring’ erganig " diisocyanate - - modified -~ Suitable organie solvents. include.
- 95 - Polysster-amides, that is 4o 88y, by hegt-  agetons, mixtures of benzene and agetone, ‘90
1 Aug - with @ known- ouring ‘agent, namely, mixtures of benzene and ethamol, miixtures
< formaldehyde or 4 formaldehydqdibera.ﬁ- of benzene and chloroform, -mixtureg of
T --ing substance or a dichironate: prefersbly  benzene and mefhylethyl Ketons, mixtires
_“-in ‘the presencs -of & Jmown curing eafa-. of -methyl - ethyl ~ ketone and trichlor-
"80. : Iyst, ‘namely; ‘an -acid or 3 ‘material which. ethylene, and mixipres of acetone .and the 95
s - Substantially- - neutral  but whieh Tnonosethyl ether of éthylene glycol; : ) :
gvelops - acidity under ouring . eonditiong, Polyester-  -ang poljfami_de-forming
ese Ingredients requirad. for ouring are regetants suitable for- makine “the .diiso-
teorporated. with the mix whenever eon- oyanafe modified polyester-amides” to be . -
38 - venient. but, if water hes been- uged 0. used for the purfoses of the present inven- 100 -
assist-in” the formuletion of the miX, pre- tion . include " glyeols, for. . example,
o 7 ferably aiter the mix is dried. - .. ethylene glyeol,- - diethylene glyeol, “fri- .
T AS well as” those already Tnentioned, one methylene glycol, pentameﬁlylen_e. -glyeol, -
o more additional - compounding ingre. hexamethylene “glycol, dodecamethylens .
40 dients may algo be wused. _These include glyeol, :1:12-0ctadecansdio] and . penfa- 105
- Tllers,. for- Sxample, carbon black,- iron " glyeol; _aliphatio. . or aromatic amino. - = -
"~ -oxide, - glay, asbestos, " blane . fixe, whiting;  alaohols -having - at” Jeast one hydrogen .-
o lit__h_opone;a.nd mica;. resins, for example, atom attached fo the. amino nitrogen atom i
_ urea-forn}aldehyde' and ~ phenol-forma,l_de- o and preferably containing: gn aliphatic -
“hyde resing; other plastic, materials;- for - chain of at least tiwo carhon atoms separat- 110
-example; ‘ngtural . gy synthetic rubbers, ing the arnino "and hydroxyl. groups,. for -~ . -
) -_vulpamsgq-.vegetabie.oils.» dark -Substitute, - cexample B-ethanolamine and 8-aming=. .-+
A wh;t_é_‘ spbst:iti'xte, - Gumar_resin, wood Dropanol;. dibasic -earboxylic acids or estpr- o
. Tosin - and Diteh; - de-tackifying - agents, forming - derivatives ~thereo;- Preferably - - .
50 ~thag is fq__:l_sq,y,_matenal_s_which reduce the aliphatic diearboxylic seids, - for” example,. 115
+ tendency of #he mix to “Stick to. the rolls, ‘wualonie; . suggfie, - glutarie, adipie, . 8- -
_ trn'; exaniple, stear@c aci{i, Paraffifi * way, " methyladipic; - pimelic, _'-suberié,."._.a;zelaieff"“'._' N
=i ovoleie - aaid, lawric  acig and " dibutyl sebacio, - widéoanadiois, brasgylic, o .-
- Ammonium.. * gleate; . Dlastitisers, = fop phthalie, - _hexahy‘droferephthalic. Cope
55, _example;._--_.-_ frieresyl - Phosphate, dibutyl” phenylenediace ie,  and .-aeetone-dicsrb-. 190 - -
- phthalats; Ig_utyIphtha,l,vl-_ ‘butyl glycol- oxylic. acids: .- primary and- secondary.
__laqu-:;;;amu\-_ﬁllfyl_-ﬁol_t_xqgggplphonamides; diamines, fop “example, ethylene diamine, . - i
) ._;__-_-_,stablllse{s.( r anti-oxidants, for~ “éfé;rﬁpl‘e,“"hex'am,ethylene&iamine.«---n&kmethvlhexaa.__._.‘ -
e T hydgoqumone;;: N .:-I\_T*-'h_exa-methylene--bis-' methylsne - diamine, - decamathylenedi- - -
g 80 o‘rtho-hydrm_r_v-bqnzaxmde. -phenyl-s." amine, m-phenylened.iamine-. = N:N..di- 195
. Daphthylamine, - 'N-pl}enyl-ﬂ-nap__hthyl-' methylhexa,methylenedimnine. NN -
‘Blne . .- gng- -.a:a-bls(2:hydroxy-3:5- -8f ylhexamethylenediaminé, and N N.
; ;d_xmethyipheni l‘_)‘but_a'ne., 28 well as otherg glimethyldecnmebhylenediatrﬁne;. mono: .
65:— gm;r;rlrllo‘ Yy used- in rubber 'technologw-'.:- h_ydroxyr'nonocarboxylic ‘acids o their -
N, .

- esfer-forming derivatives, for example, 180
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glycollie, 6-hydroxycaproie, 10-hydroxy- = “posifions for all kinds of:surfaces. They
decanoic .and 12-hydrozystesric acids;- - may be formed linto films-or sheets, for
polymerizable - monoaminomonocarboxylic - exasmple, as substitutes for leather or as
acids, or their ester-forming detivatives, - wrapping filins, and they may be used as -

5 for  example, G-aminocaproic acid or its adhesives for A wide variety of materials, 70

- lactam,  caprolactam, .and - 9-amino. for example, wobd, metals, fabrics, paper,
nonanoic, 1ll-aminoundecancic and -12- lesther and regenerated cellulose.’
.aminostearic acids. " . - The invention is ilustrated but noéb

The- polyester-amides are made . in limited by the following Examples, in.
10 known manner by heating” the selected which the parts and percentages are 75
’ reactents at' polymerizing temperatures,. expressed by .weight, ' unless” otherwise.
usuglly in. the absence -of air or oxygen, stated:— =~ =~ . - _ .
under conditions -whereby water is re- L - . Bxampre 1. o

- moved from the reaction mixture. When - Tnto 100 parts of an organic dilsocyanate . -

15 a diamine is to be used,-it is conveniently- modified polyester-amide there are milled. 80

* used-in the form of the-corresponding di-- 10 parts of titanium dioxide, 5.0 purts of
ammonium salt from’ some. of the dibasic.- hexametliylolmelamine hexamethyl ether
carboxylic acid to be used. ..~ - - -und 0.78 parts. of 2:4-diehloro-T-naphthol.

The polyester-asmides are modified with The mix is then let” down in 100 parts of . .

20 organic diisocyanates in known ‘manner a mixture of équal volumes of benzene 85
for' example, by  .mixing ‘them,_for and. acetone, and 125 ‘parts of a 209 solu- -
example by stirring, milling or kneading, tion.of cellulose acetate (acétone-soluble)
with the organic diisocyanate . and-then. are stirred in. .The. mix is thinned with

- heating the mixture, for. sxample, to & gcetone fo a solids content of 10—159%. and -

25 témperature of 100—200°- C. for g period "'is teady for -use. . Q0 .
of 10—720 minutes. Up 16 about. 10 per: . The composition is flowed ou to a glass :

" cent.;. usually 3—79,, by weight of the plate, the solvent is allowed to. evaporate,
diisocyanate is used. - e and the so obtained film is cured by heat-

Examples . of organic .diisocyanates ing in air-at 125°°C. for 2 hours. . '

80 includes ethylens  diisocyanate,: fri-." -The cured film is tough ‘and has .a 95
methylene diisocyanate, - tetramethylene rubbery - handle; its surface 'is very
diisocyanate,” hexamethylene diisocyanate resistant to seratching. ) -
decamethylene diisocyunate, p-phenylene -, “When the recipe of the FExample * is
diisocyanate, wm-phenylene - diiscoyanste,  repested using twice the quantity of the

85 p:pl-diphenyl diisocyanate, - ‘diphenyl-. solution of cellulose acetate, a film -is 100 -
methane-4:4'-diisocyanate, .- naphthalene _ohtained which is-tougher, less rubbeiy.
diisocyanates and adipy! diisocyanate. harder, and extremely resistant to
- The new. heat-curable compositions - of - seratching. - - e S
the invention may.be-used in the fabrica- .- Similarly. . when the recipe of the -

40 tion of a variety of articles, in which they -Example is repeated using three times the 105
may or may not be supported on a sub-. quantity of the-.solution of cellulose
strate. and/or interspersed with . fillers. acetate, there is an intreasé of toughness
For.instance, they may be used in"the éon- #nd hardness, and a decrease of rubbery -
struction of . “organic -liquid- resistant properties; -the film has outstanding

45 artitles of all kinds; for.example, gaskets, resistance. to- seratching. : 110
packings, hose, diaphregms- -for pumps = . - ExamerE 2.
and the like, as well as in the- fabrieation-- - Into 100. parts of an organic diiso-
of flexihle containers. . They may also bé. eyanate modified polyester-amide there are
used in the coading of rollers, blankets-and - milled 10 parts of titanium dioxide; 5.0

50 stereos-for.use.in the printing industry, ‘parts of ~ hexamethylolmelamine hexa- 115
-or to, provide protective sheathings for =~ methyl ether and 0.75 parts .of 2:4-

" insulated electric -cables. and - other elec: . dichloro-1-naphthol. The mix is let down
trical conductors. .They=also-find applics- . in. 100 :parts of .a mixture of equal- -
tion in_the coating of the balls for games,: volumes of benzene and acetone. and 250 -

55 tyres -and flexible materials generally, in- parts of a 209, solubtion of nitrogellulose 120
cluding - fabrics, - -pfétective . clothing, obtainable sommercially under the “name

" leather- cloth and floor coverings, and .*‘ Collodion OCofton “HX - 80750 "~ aie~__
generally in fhe construction of articles * stirred in.. “The mix is thinned with ace- -
requiring the use of a material having - tome o a solids content of 10—159, . and \

B0 physical properties resembling those .of. is'ready for use. 125 .

- rubber, bub also having & good resistance  The composition is flowed on to_a glass
to the action of organic fluids and a low -plate, the solvent is remaved by “evapora-
permeability to gases afid vapours. -- - - tion, and-the so obtained film is cured by

65 They .aré well adapted.for applieation .heating in air at 125° C. for 2 hours. ~

in the forth of lacquers or finishing dom: .~ The.oured film is tough, rubbery snd 130

et
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_a benzene-éthanol -mixture (75:25 by

volume). in & -Werner Pfleiderer mizer,

- _and mtxed untr.l a - smooth -dough s

Dated the 98th day.of September, 1945..
J. W. RIPSDALE, -~
Soligitor for the A_pphcants

Pnnted for His Majesty’s Statxonery Ofﬁce, by M., M P Ltd .—1950.
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“has,a very gmdgscraﬂch res1sta.nce - obtaimed: The dough is spresd om fo a
When the recipe of the Example is cofton twill fabric, the organic liquids are
ropesated using half as much again of the allowed to évaporate.

. nitrepgllulose solution, a tougher, less The qoated spreading is then cured by

G- rubbgry filin with better soratch resistance heating in air at 125—130° C. for 2 hours.
is..ohtained. ’ The cured material has a high gloss, 55

_ : EXAMPLE,; 8. an excellent- abrasion, serub  and flex
A lscquer. is ‘prepared by mixing resistance, and sn outstanding resistance
fogether 100 parts. of an ozgenmie 10 sorstehing or marking.

10 djisocysnate modified polyester-amide, The organic diisocyamate modified
60-. parts of: 4$he. ocellulpse acetate polyester—amnde used in the abhove 60
fised- *in  Example 1, . 10 pams of Examples is: that deseribed in Example 7
carbon black, 5 paxts- of hexasmethylol- 'of Application numbered 13204/41 (Serial

. melamme hexamethyl ether, 0.75 parts of No. 580 ,524).

15 2:4:dicklor-1-naphthol, 200. parts of Having now patticularly deseribed and
ethylene glyeol monoethyl ether and 350 sascertained the nature of our said inven- 65
parts. of acefone. tion; and in what manner the same.is to be

The 5o obtained lacquer is:used to pro+ performed, we declare that what we cla.im

~ vide a ‘-fop-coating for the hydrolysed is:-—

-20 . leather-organic  diisocyanate. modified 1. In the process of curing organic di-
polysster-amide. coated. fabiric obfained in isocyamate modified polyester-amides in 70
themanner- set forth. in- Application. num-  the: lmown: manner hereinbefore seb forth,
bered :21380/43: (Serial No. 583.862), and the: improvement- which comprises curing

. niore. specifically as follows:— said. modified polyester-smides in uniferm

25 . 180, parts of disintegrated scrap mixfure with a proportion of a derivative
vegetable-tanfied leather are. mixed with of cellulose. 75

" “sufficient, cold: water. to form.-an easily . 2. The improvement which: comprises
stivred : shurry, the, slurry. is-heated up to ocufing organic diisocyanate modified
‘boiling and boiled for about 5 minutes. polyester-amidés in uniform. . admixture

. 30 The. leather sebtles: in-"the form of a with a proportion of a derivative of cellu-

: crumbly - mass from which: the liquid is lose. in. the manner hereinbefore particu. 80

" poured. off. The wet mass. is-added in small lanly deseribed and aseertained especially
amounts to. 100: .parts ofi axi organie diiso- .with reference to the foreging Examples.
eyanate modified polyester-amide rumming - 8. Organic diisocyanate  modified

85 on to a rubber mlll with the rolls heated polyester-amides whensever cured in uni- .

. to.-about 702 C.; -the mix is milled until form admixture with a’ proportion of a 85
homogeneous, .and: then dried on the rolls. derivative. of cellulose aceording fa either
‘The following ingredients are then added of the preceding claims.
in.'the. order listed, 0.5 parts steanie acid, 4. Heat-curable composmons compns-

40 39- parts of titanium -diokide, 5 parts of ing as the essential ingredients an organie
hexamethylolmelamine hexamethyl ether diisocyanate modified polyester-amide, a 90
and "~ 0.75 - parts 2:4-dichloro- l-na,phthol proportign of a. derivative of cellulose, and

" millitig is continued until the mix is.again ome or.more materials of .the kind herein-
homogengous, and it is then gheeted oft before set forth such as are customarily

.45 ‘the mill, used for ocuring organic. diisocyanate

The sheet is added to: s 6wn weight of modified polyester-amides. 95
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